A short historical review of the development of astrophotometry in Russia and the Soviet Union is given. The input of V. Cerasky, G. Tikhov, V. B. Nikonov, Moscow University astronomers and Vilnius astronomers is described.
BEGINNING OF THE CENTURY
Stellar photometry was traditionally an important subject of astronomical investigations in Russia in the 20th century.
Vitold Karlovich Ceraski, without any doubt, can be considered as a "godfather" of Russian stellar photometry. He was born in 1849 in the town of Slutsk of the Minsk province of the Russian Empire. He graduated from Moscow University in 1871 and received a position at the University observatory. At the turn of the 20th century Vitold Ceraski was already a distinguished specialist, a director of the astronomical observatory of Moscow University. At that time Ceraski considerably improved the visual photometer of Karl Friedrich Zöllner. As a result, the range of stellar magnitudes measured simultaneously with the photometer were enlarged almost by 5 magnitudes. A kerosene lamp served as a standard light source in that photometer. Ceraski studied painstakingly the kerosene burning process in the lamp wick and investigated in detail the structure 1 Pictures and photos to the article can be found in http: //www.astro.ff.vu.lt/vao250/ of the flame. He managed to establish that stability of the lamp luminosity and, consequently, the accuracy of his measurements depended critically on the quality of the kerosene used. The Moscow University chemists working in the laboratory headed by professor V. V. Markovnikov (where the purification of kerosene was performed) assisted Ceraski in his laboratory experiments. In his paper "A New Construction of Zöllner's Astrophotometer" Ceraski (1888) dedicated a whole chapter to the description of the kerosene lamp and its constituents, the procedure of separation of light fractions from heavy ones, etc.
An improved version of the photometer and the carefully elaborated technique of observations enabled V. Ceraski to start scientific research early in the 20th century. The results of his investigations are of certain scientific value even nowadays. It is worth noticing a photometric determination of the stellar magnitude of the Sun (Cerasky 1905 (Cerasky , 1911 . The brightness of the Sun was compared with that of Venus. On the roof of a building adjacent to the observatory, 150 meters from an observational site, a special device was installed. The central part of the device was a flat-convex lens with the curvature radius of 30 millimeters. Using his photometer Ceraski measured the brightness of Venus visible in daylight through the tube of his photometer plus the patch of the reflected sunlight created by the lens. Then, during the evening observations, Venus was compared with bright stars. Such measurements were made in 1903 and 1905. Finally Ceraski estimated the magnitude of the Sun to be equal to 26.72 mag (after reduction to the V system). Modern determinations of the Sun's magnitude give V =26.70 (Gallouette 1964) and 26.75 (Makarova et al. 1991) . The coincidence within 3% looks unbelievably perfect.
Soon after the Civil War in Russia (1914 Russia ( -1921 was over, Gavriil Tikhov (1875 Tikhov ( -1960 began delivering his course on astrophotometry at the Petrograd University, his lectures being incorporated into the textbook "Astrophotometry" published in 1922 (Tikhov 1922) . It was the first book on astrophotometry in Russia.
V. B. NIKONOV
In the 1930s the first photoelectric photometer with a potassium photo-cell was designed by Vladimir Borisovich Nikonov. Nikonov was the founder of photolelectric photometry in Russia. He was born in 1905, the same year when Ceraski measured the magnitude of the Sun. In 1925 he graduated from Leningrad University. At univer-sity he had attended Tikhov's lectures. In 1937, in cooperation with Peter Kulikovskij, Nikonov constructed a photoelectric photometer that was the first ever created device of the kind in Russia and in the Soviet Union (Nikonov & Kulikovskij 1939) . The observations using the photometer were made at the Abastumani Observatory in Georgia. Experiments indicated that a real internal error of the measurements was rather high: for example, for the 4th magnitude stars the accuracy was 0.003 mag, but for the 7th magnitude stars, it amounted to 0.015 mag. Nikonov was fully aware of the fact that, with such an error, the precision of stellar magnitude scale reduced beyond the upper limit of the Earth's atmosphere should critically depend on the method of the account of atmospheric extinction. This problem was not acute as long as one had to deal with the less accurate visual and photographic observations but it became essentially vital when applied to photoelectric measurements. The practice of astronomical observations provided evidence that nights with atmospheric conditions being nearly constant over a long time span (say, for 6 hours) were exceptionally rare. If reduced beyond the atmosphere using the average Bouguer's coefficients, the observed stellar magnitudes and color indices would be determined with certain errors, Δm and ΔC, for each specific night.
During the World War II V. Nikonov left Leningrad for Abastumani Observatory. During this period he investigated the question, how these extinction errors could be determined. His method was published in 1944 and later became universally known as "Nikonov's method" (Nikonov 1944) . The novelty of the method was in the fact that all program stars, being of more or less constant brightness, were used to determine extinction variations during the night. Nikonov showed that, in principle, only two observations of a program star (with constant brightness) were sufficient for the determination of the extinction correction if two respective ratios of the air mass at which the program star was observed to the air mass at which a standard star was found at the same moment. In fact, Nikonov's method allowed one to observe stars during considerable variations of atmospheric extinction. The essence of the method was a possibility to take exact account of atmospheric extinction rather than to avoid it. In the article published in 1954 Nikonov indicated that multicolor photometry opened up new frontiers for accurate determinations of intrinsic stellar color indices as well as for measurements of selective absorption of stellar radiation in the interstellar medium.
AFTER THE WORLD WAR II
Early in the sixties Nikonov's ideas were developed by a team of young astronomers from Vilnius Observatory headed by Vytautas Straižys. Having a deep insight into the problem of stellar classification with the aid of multicolor photometry and being actively supported by Nikonov and Moscow astronomers (especially by prof. Boris Kukarkin), V. Straižys and his collaborators developed the Vilnius photometric system. The Vilnius system was for a long time an unique system that allowed one to carry out two-dimensional classification of stars (by temperature and luminosity) with a due account of interstellar reddening valid for the whole range of stellar temperatures -from the hottest to the coolest stars (see Straižys 1977 Straižys , 1992 .
In the 1960s Soviet astronomers started observations by a photon counting method. At that time Soviet industry did not manufacture good photomultipliers for such measurements. The first Soviet astrophotometers with photon counters were constructed on a basis of five photomultipliers brought from Australia by Dmitrii Martynov, then the head of the Sternberg Astronomical Institute, in his pocket. Under Cold War conditions the photomultipliers could not be imported to Moscow officially. Later on, the Soviet-made photomultiplier FEU-79 was improved and it became an excellent tube suitable for photon counting. At the Sternberg Astronomical Institute Victor Lyuty built the first Soviet astrophotometer with a photon counter (Lyuty 1967) . Using this photometer on a 60 cm telescope, he was able to measure stellar magnitudes with an internal error of about 0.01 mag for 14th magnitude stars (if the exposure time was equal 2 minutes). Many photometric observations of close binary systems, double stars with relativistic components, cores of Seyfert galaxies and other variable objects were carried out using photometers with the photomultipliers brought by Martynov. The present head of the Sternberg Institute, Anatoly Cherepashchuk, was also involved in the work at its different stages. Nikonov's work exerted great influence on activity of Moscow researchers engaged in stellar photometry.
In the middle of the seventies a team of observers from Sternberg Astronomical Institute headed by Rahman Khaliullin started photoelectric observations of stars at the Tien-Shan high-altitude observatory (about 3000 m, near Alma-Ata, Kazakhstan).
Scientists at the Sternberg Institute produced instrumentation for high-precision photoelectric photometry where minicomputers became active storage devices to save input information and to record data obtained. The observations made in 1985-1989 at the TienShan Observatory founded the basis for the WBVR catalogue of the brightest stars in the Northern sky. Different stages of the project were headed by Rakhman Khaliullin and Victor Kornilov. The Catalogue comprises data for 13 600 northern stars brighter than 7.2 mag (from the North pole to δ = −15
• ) (Kornilov et al. 1991 , Cherepashchuk et al. 1994 , Kornilov et al. 1996 . The improved Nikonov's method generalized for the case of multicolor heterochromatic photometry was employed as the basis for the observational technique and subsequent reduction of the data obtained. As a consequence, atmospheric extinction was measured with high precision.
